Objective: Several interrelated factors, including depression, influence adolescents' chances of risky sexual behaviour. We examined the relation between depression and sexual risk-taking behaviours in adolescents after accounting for the effects of other variables.
T here are several adverse social consequences of depression in adolescence, including academic failure, poor peer relationships, and conflict with parents or other authority figures. 1 There are fewer data on the effects of depression on sexual activity.
By their final year of secondary education, over 60% of adolescents in Nova Scotia have had vaginal sex at least once. 2 Sexual exploration is a normal aspect of adolescent development; however, some sexual behaviours place teenagers at an increased risk of negative health outcomes, such as contracting STIs 3, 4 or becoming pregnant. 5 The presence of depressive symptoms has been associated with sexual risk taking in adolescents. Despite this, little work has been done to control for possible confounding factors in such studies.
Numerous factors are associated with adolescents' chances of engaging in risky sexual behaviours. Adolescents from lowincome families are more likely to be sexually active, [5] [6] [7] have more than one partner, 8, 9 fail to use condoms, 8, 10 and become pregnant. 11 Adolescents who live in a home situation other than with both biological parents (for example, living with step-parents or in a single-parent home) are more likely to have had an early sexual debut. 12, 13 Similar associations have also been reported for teen pregnancy rates using communitylevel analysis in Nova Scotia. 14 Both sexual risk taking and negative sexual health outcomes can be predicted by the environment in which an adolescent is raised.
Other factors associated with sexual risk taking in teenagers include alcohol and other substance use, 15, 16 and partner age, with having a substantially older partner being associated with increased risk in adolescent females. 17, 18 Predictors of risky sexual behaviours are highly interwoven with one another as well. For example, teenagers with depression are much more likely to engage in alcohol and (or) other substance use than teenagers without depressive symptoms, 19 and teenagers from single-parent homes are more likely to be depressed 20 and to use alcohol. 21 The complex relations between factors known to be associated with risky sexual behaviours and resulting negative health outcomes make selective intervention attempts difficult. Studies of the role of depression in sexual risk taking have not always adjusted for the presence of other possible etiological factors, [22] [23] [24] despite the fact that many of these factors are highly related, though several studies have included a few such covariates. [25] [26] [27] Our study seeks to understand the relations among a range of factors known to be associated with risky sexual behaviours (that is, substance use, socioeconomic factors, partner age difference, and depression) in adolescents and various measures of sexual risk taking. To accomplish this, we surveyed male and female adolescents from high schools in 3 counties in north-central Nova Scotia. Specifically, we wished to explore whether being at risk for depression is a consistent and independent risk factor for adolescent sexual risk behaviours after adjusting for other covariates.
Methods
Our study was carried out in 4 high schools in separate communities in 3 counties in north-central Nova Scotia, with students from Grades 9 to 12. Only one of the high schools had Grade 9 students. In May, 2003, participants were administered self-report surveys during regularly scheduled classes by teachers who had been trained 2 weeks in advance by the researchers. Parents of potential participants in our study were contacted in advance and given the option of refusing participation for their children by contacting the school. Written consent was provided by each participant prior to his or her completing the survey. Our study was approved by the Dalhousie University Human Research Ethics Board. The survey was completed by 2297 students (49% males, 51% females; 80% of registered students). The average age was 16.5 years (SD 1.1) for males, and 16.7 years (SD 1.1) for females.
Students completed a survey which asked them to report on sexual risk behaviours (the dependent variables) and numerous independent variables. Specific sexual risk behaviours assessed were: being sexually active (that is, ever having had vaginal intercourse), and, if sexually active; having had unplanned sex in the previous year due to alcohol or substance use; having had more than one sexual partner for vaginal intercourse in the past year; not using a condom at last vaginal intercourse; and, not using effective contraception (that is, condom and [or] hormonal contraception) at last vaginal intercourse (for girls only). Control variables included: school Grade 9 through 12, and academic performance as measured by reported average grade on last report card, both of which are known to be associated with sexual risk taking 2,6,28 and depression. 29, 30 Covariates included: heavy alcohol use (having had 5 or more drinks on 2 or more occasions in the past month); heavy marijuana use (having smoked marijuana on 10 or more occasions in the past month); age difference with last sexual partner; and, sociodemographic variables (perception of family being well off, and living with both parents, compared with other living arrangement, and highest level of education in the family). Risk of depression was measured using the CES-D. Studies using the CES-D in adolescent populations use a cut-off of 24 or more for females and 22 or more for males to indicate moderate-tosevere depressive symptoms, as the 16 or more cut-off used in the adult population yields a prevalence of depression greater than 50% when applied to youth. 31 
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CES-D Center for the Epidemiological Study of Depression
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STI sexually transmitted infection
Data were analyzed using SPSS version 14.0 (SPSS Inc, Chicago, IL). Descriptive statistics were generated using the chi-square statistic to show the frequencies of predictors and risk behaviours by sex. Next, associations between risk of depression and all 5 sexual risk-taking behaviours were assessed using logistic regression. This was followed by adjusted logistic regression models examining the independent effect of depression on sexual risk taking while controlling for the impact of other covariates. Analyses examining unplanned sex, having more than 1 partner in the last year, and condom and contraception nonuse were limited to students who were sexually active. All regression models were stratified by sex, as boys and girls are susceptible to distinct risk factors for depression. 16 Table 1 presents the descriptive statistics for both predictor variables and outcomes by sex. Overall, girls were more often in Grades 9 and 10, while boys were more likely to be in Grades 11 and 12. Girls also were much more likely to have higher academic performance and were less likely to report heavy cannabis and alcohol use over the last month. Girls, whether overall or among those who were sexually active, were much more likely to be at risk for depression than boys (30.0%, compared with 19.5%, c 2 = 33.14, df = 1; P < 0.001 and 32.9%, compared with 21.1%, c 2 = 19.01, df = 1; P < 0.001, respectively). With respect to sexual risk behaviours, sex differences were apparent only in reported condom use at last sexual intercourse; girls were less likely than boys to have used a condom (54.1%, compared with 65.6%, respectively; c 2 = 15.09, df = 1; P < 0.001). Significantly more girls than boys (41.4%, compared with 7.9%; c 2 = 158.17, df = 1, P < 0.001) had partners at least 2 years older than themselves at last intercourse.
Results
Descriptive Statistics
Results of Unadjusted Logistic Regression
Univariate associations between predictor variables and sexual behaviour outcomes are presented in Tables 2 and 3 for girls and boys, respectively. Risk of depression was associated with 3 sexual risk behaviour outcomes for girls (being sexually active, having had unplanned sex due to substance 1.00 1.00 1.00 1.00 1.00
Results of Multiple Regression
Academic performance ³80% 1.00 1.00 1.00 1.00 1.00
Highest family education £High school 1.00 1.00 1.00 1.00 1.00
Alcohol use To determine whether the relation between depression scores and risky sexual behaviours showed a dose-response relation, we constructed a series of logistic regression models using CES-D scores as a continuous predictor variable, using the same outcome variables as the above analyses. We found that the continuous measure of depression was significantly related to sexual risk-taking behaviours. However, as the CES-D is used as a screening tool with specific cut points, we present only the analysis which used those points.
As can be seen across Tables 2, 3 , 4, and 5, there was little variability in the association between depression and engaging in sexually risky behaviours. For both sexes, all but 1 association between depression and risky sex that are present at the univariate level are also present at the multivariate level, despite the addition of 7 control variables and covariates. In building our final model we included our control variables (grade and academic performance), then added in separate blocks of variables for substance use, partner age difference, and SES, in that order, finding that none of these steps resulted in significant change in association of risk of depression with sexual risk taking. 19 leaving open the possibility that one or more factors may mediate the predictive use of others. For instance, we know that conduct disorder, bipolar disorder, and alcohol and substance use in adolescents are associated with risky sexual activity. 15, 32, 33 We also know that sexual abuse in adolescence leads to sexual risk taking. 34 Less is known about whether depression is independently associated with risky sexual activity in adolescents; many studies examining these relations often have done so without determining the independent contribution of depression. For example, a study of youth receiving mental health services in Australia found that people who were depressed failed to protect themselves from STIs, but only adjusted for occupation. 22 Similarly, a study of young women in Pennsylvania examined depression, stress, and social support with respect to sexual health risk taking, but did not include other important risk factors, 23 and a school-based survey in Finland found associations of depression and multiple partners as well as less condom use, but did not examine other factors associated with sexual risk taking such as those assessed here. 24 involving a national US sample of adolescents (n = 18 922), 25 and another longitudinal study of 4152 middle and high school students in the United States, which controlled for age, poverty status, and family structure, 26 and a population-based longitudinal study of 10 783 American young people from adolescence into young adulthood, which controlled for many of the factors we were able to include. 27 To our knowledge, there are no comparable Canadian studies. In our study, we wished to further elucidate the relations between risk of depression and sexual risk behaviours in a sample of Canadian adolescents.
We found that factors that might directly affect participants' quality of decision-making (that is, depression and heavy alcohol and [or] substance use) were associated with sexual risk taking in teenagers. This seems to indicate that the reasons behind the state of impaired decision-making are less important than the state itself. For example, while it is true that being from a low-income household may contribute to the development of depression (or substance use) in teenagers, it is because they are depressed (or using substances) that it is associated with risky sexual behaviour. Even after adding in other known risk factors (for example, SES and having an older sexual partner), risk of depression and substance use were significantly and independently associated with sexual risk taking and there was little or no evidence seen of reduction in the strength of association of depression with sexual A national US sample of adolescents (n = 18 922) found that depression is more frequently present in more extreme sexual risk takers (for example, intravenous drug users, people who have sex for money) regardless of sex, but that at more modest levels (for example, having unprotected sex, and drinking and having sex) depression is more often present in women engaging in such behaviours. That study was one of the few which adjusted for important covariates, including age, parental education, and family structure. 25 However, in other studies, depression was equally associated with risky sexual behaviour in boys and girls, which is more consistent with our findings. 23, 26 Reasons for the inconsistencies regarding sex in studies of associations of risk of depression with risky sexual behaviours are not clear. Such differences could be due to variation in methodological approaches; for example, the inclusion of various covariates across studies might affect observed sex differences.
It is unlikely that comorbid drug or substance use could entirely explain our results. The links between depression and substance use are well known; adolescents with depression engage in patterns of substance use as a form of selfmedication for their depressive symptoms. 35 This would lead us to predict a causal model wherein environmental factors (for example, socioeconomics) would contribute to the development of depression, in turn leading to substance use, which would subsequently put adolescents at risk for negative health outcomes. Such a model would have manifested in partial or complete mediation of the association between risk of depression and risky sex after accounting for alcohol and substance use; however, our results indicated that risk of depression remained significantly associated with risky sexual behaviours after adjusting for both variables.
There are limitations to our study that should be considered while interpreting our results. First, we relied on self-report to collect all data examined in our study. Second, we are unable to establish causality given the cross-sectional design of our study, although previous research has shown that depressive symptoms are a precursor to risky sexual behaviour in adolescents. 36 Third, the data were collected from a single region within Nova Scotia (high schools in 3 counties in the north-central area of the province), leaving the question of the generalizability of our findings open to question. Finally, we cannot exclude the effects of other confounders such as conduct disorder, given that we have no information on behavioural issues, discipline problems at school or home, or contact with the police.
Given that some have suggested targeting intervention attempts toward youth at risk, 37 designing an efficient and effective screening technique for doing so for sexual risk taking would seem an appropriate goal. Within our sample, only a handful of factors were reliably associated with sexual risk taking across both sexes and across multiple negative outcomes. Boys and girls with symptoms of depression were at an increased risk of engaging in risky sexual behaviours independently of other known risk factors. From a clinical standpoint, these findings may assist with the process of evaluating such risk in adolescent patients. Medical professionals should screen for risky sexual behaviours when dealing with teenagers presenting with symptoms of depression. Conversely, patients reporting sexual risk behaviours should be screened for possible depressive symptoms.
Résumé : Les associations du risque de dépression avec la prise de risques sexuels chez les adolescents d'écoles secondaires de la Nouvelle-Écosse
Objectif : Plusieurs facteurs interreliés, dont la dépression, influencent les chances de comportement sexuel risqué des adolescents. Nous avons examiné la relation entre la dépression et les comportements sexuels risqués chez les adolescents après avoir tenu compte des effets d'autres variables.
Méthode : Nous avons interrogé des adolescents (n = 1120) et des adolescentes (n = 1177) de 4 écoles secondaires du centre de la Nouvelle-Écosse, en mesurant les facteurs reconnus être associés à la prise de risques sexuels. Le risque de dépression a été évalué à l'aide de l'échelle de dépression du centre d'études épidémiologiques (CESD). Les résultats étaient des comportements sexuels autodéclarés. Nous avons utilisé la régression logistique pour évaluer les associations de multiples facteurs avec la prise de risques sexuels.
Résultats : Dans les analyses univariées, le risque de dépression était associé avec 3 comportements de prise de risques pour les adolescentes (étant sexuellement actives, ayant des relations sexuelles imprévues lors d'utilisation de substances, et n'ayant pas utilisé de contraception efficace lors du dernier rapport sexuel) et avec 2 pour les adolescents (ayant des relations sexuelles imprévues lors d'utilisation de substances, et ayant eu plus que 1 partenaire sexuel durant l'année précédente). Dans les modèles multivariés complets, le risque de dépression chez les adolescentes demeurait significativement associé avec les rapports sexuels imprévus et la non-utilisation de contraception efficace lors du dernier rapport sexuel, mais il n'était plus associé avec le fait d'être sexuellement active. Pour les adolescents, les deux associations demeuraient significatives.
Conclusions : Le risque de dépression est continuellement et indépendamment associé avec les comportements sexuels risqués des adolescents après ajustement pour d'autres variables. Les prestataires de soins de santé qui travaillent avec les adolescents devraient investiguer les comportements sexuels risqués et les infections transmises sexuellement si la dépression est apparente chez leurs patients.
